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UNCLASSIFIEO

INUDUIO• Nt In this section, the effectiveness of a warhead having

a spherical damape pattern is evaluated against a point target on the

ground. Many of the formulae previously obtained simplify to such extent

that a separate treatment seems Justified.

We shall assume that the warhead is carried in a missile whose trajectory,

at least tat part of interest to our problem, is a straight line making

an angle 0 with the direction of increasing range, and that the velocity

during this terminal phase is constant.
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FORMULATION OF THE PROBLEM: The point target is placed at the origin of

the (x, y, z) coordinate "stem, where the (x, y) plane is the plane

of the earth and s represents altitude above the ground. If there were

no lateral dispersion, the trajectory would •wa (x, z) plane. If a

warhead having a damage radius s, bursts at a point (x, y, s), when

s > 0 (the burst ocours on or above the ground), the damage effectiveness

sphere contains the target in its interior or on its boundary if and only if

x 2 +y 2 + s2+'I2 When a <0, the missile would have hit the ground

at the point (x - 2 cot 9, y, O) and we shall assume that the warhead

detonated at that point. Thus, when z < 0, the-target lies on or within
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the damage effectiveness sphere when (x - S cot 9)2 + y2  2.

Since we identify the burst point with the center of the damage

effectiveness sphere, the probability that the warhead bursts at the

point (x, Y, z) becomes the probability that the center of the damage

effectiveness sphere is at the point (x, y, z). If the probability

density function for this occurrence is denoted by p(x, y, s), then

P, the probability that the target lies within or on a damage effectiveness

sphere associated with a given burst, is

where

O-C.

Example: In what follows, we shall assume that p(x, y, a) is a tri-variate

normal distribution with man 5E, 0, 3), standard deviations Ox, 0y z

and correlation *We assume 5 xy fyz 0 .
xz4
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Since p(x, y, a) is an even function of y,

-S 0 0
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If we denote

0

thin

-~0

The integration in the (x, s) plan. is nov over the half circle

x2 .12 .02; s > 0. This sugrests the transformation
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x - a sin co a• A/2•<
3 a 8 in sin a an

'Under this transformation

where

=. SL S,7 Sv ,- L"

This representation for P1  is used since it is easy to program for madhine@

computations.

We proceed in the following fashion to compute P2"

Again, we use the fact that p(x, y, z) is an even function of y. If the

integration with respect to y is performed first, the remaining integratiorm

with respect to x and s will be over the region defined by the x axis,

and the lipee X~~ (x S
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where 1j. has been previously defined.

For eiputational purposes, the transformation of coordinates

ct)

produces

where

~3 cbfs) -Z(LAt D+rI 7x



At times it is desirable to determine the weapon effectiveness when

perfect fusing is assumed. For perfect altitude fusing, oa - O, s -.

and the preceding formulae require modification. The probability P2  of a

ground burst in zero and the probability density function becomes the bi-

variate normal distribution:

The probability P that the target lies within or on a daimage effectiveness

sphere associated with a given burst is

JA

If we let

+1 2

T ,</.j- do<,
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which is the representation used for the computation.


